The purpose of this study was to analyze the perceptions and practices of internal medicine residents in the western region of Saudi Arabia regarding the implementation of do not resuscitate (DNR) orders to improve future training practices among physicians. Methods: Medical residents involved in training programs in the western region of Saudi Arabia, including Jeddah, Makah, Medinah, and Taif, were invited to participate in a cross-sectional, anonymous, online survey regarding DNR orders. The 16-question survey was distributed to residents in all training programs in the region using surveymonkey.com, and the results were collected and tabulated. Results: Of 364 residents, 157 completed the questionnaire, resulting in a 43% response rate. The study showed that most (66%) internal medicine residents in the western region of Saudi Arabia participate in DNR discussions with patients and family or surrogate decision-makers. In addition, 43% were observed by faculty members, and half of them (51.9%) reported feeling comfortable during these discussions. Furthermore, most residents believed that additional educational programs would enhance their competence in addressing issues related to DNR discussions. Conclusion: This study highlights the need for a structured curriculum to teach skills relating to end-of-life issues such as DNR orders to residents in the Saudi Arabian medical system. The majority of residents surveyed believe they would benefit from additional training in DNR discussions. Therefore, an evidence-based curriculum providing instruction for improving discussions regarding DNR orders would improve physician confidence and effectiveness in caring for critically ill patients.
Introduction
Instructing medical residents in the appropriate use of do not resuscitate (DNR) orders is perhaps one of the most difficult aspects of clinical training. Social differences have necessitated variations in models of communication between doctors and patients, including methods for discussing and implementing DNR orders. 1 This type of communication is exceedingly important in cases of end-stage disease, such as advanced malignancy or multiple organ failure. However, the controversial nature of DNR orders often leads to inadequate physician training on the topic, which may impact the perceptions and practices of medical residents. Most emergency room physicians initiate cardiopulmonary resuscitation regardless of the expected outcome because of concerns about litigation or criticism rather than their professional opinion. 2 This highlights the importance of continuing education on the topic of DNR practices. In fact, 90% of surveyed US medical residents felt they would benefit from formal training in practices related to DNR orders. 3 Saudi Arabia is a religious and traditional country for the most part. 1 Most hospitals in Saudi Arabia have adopted a DNR policy and practice that is compatible with the Fatwa. 4, 5 Fatwa in the Islamic religion is a ruling on a point of Islamic law given by a recognized authority. The Fatwa opinion on DNR was issued in 1988. 5 It states that: "If three knowledgeable and trustworthy physicians agree that the patient's condition is hopeless, life-supporting machines can be withheld or withdrawn. The family members' opinion is not included in decision-making as they are unqualified to make such decisions". 5 However, the reason behind the DNR decision must be clearly documented, and it must be explained to and understood by the patient and/or the most appropriate responsible family member. 4, 5 Recent decades have brought about significant changes in the lifestyle of many citizens within Saudi Arabia because the country has shifted from being primarily nomadic to a more urbanized society. 6 This change corresponds to a rise in modern medical facilities and technology; however, increasing patient discontent has resulted in a surge of malpractice suits and medical litigation. 7 Nonetheless, as a result of the ethical and moral aspects involved in DNR orders, the role and training of the attending physician is of critical importance. Therefore, the purpose of this study was to analyze the perceptions and practices of internal medicine residents in the implementation of DNR orders to improve future training practices among physicians in Saudi Arabia.
Materials and methods selection and description of participants
Medical residents involved in training programs in the western region of Saudi Arabia, including Jeddah, Makah, Medinah, and Taif, were invited to participate in a crosssectional, anonymous, online survey regarding DNR orders. No other exclusion criteria were implemented. The survey was disseminated using the http://www.surveymonkey.com online survey program.
Technical information
The questionnaire was disseminated in April 2013 to medical residents who had begun training no later than the beginning of the 2012 academic year, which started in October. This ensured that first-year residents would have received inpatient exposure for at least half of the academic year prior to participating in the study. The questionnaire used was taken from a previously published manuscript, with slight modifications. 3 It consisted of 16 questions and was sent to nine medical centers in the western region of Saudi Arabia. There were 364 residents, of whom 197 (54%) were male, enrolled in the participating training programs in the region. A second request to complete the survey was sent 8 weeks after the initial attempt to enhance the response rate. Participants were assured of the confidentiality of their responses and that all findings would be used solely for research purposes. No incentive was provided for their contribution. Permission to conduct this study was granted by the biomedical ethics research committee of King Abdulaziz University.
statistical analysis
We used Statistical Package for the Social Sciences version 20 software (IBM Corporation, Armonk, NY, USA) for the statistical analysis. Descriptive statistics were used to show the mean, range, variation, counts, and percentages for demographics and the majority of the remaining variables, whether continuous or categorical variables. A chi-square test was used for establishing the relationship between categorical variables. A conventional P-value less than 0.05 was used to reject the null hypothesis.
Results
The final response rate for residents across all participating medical programs was 43%; 131 surveys were completed after the initial dissemination and an additional 26 were completed following the second attempt. Participants completed the survey within 5 minutes on average. Residents of both sexes completed the survey; 105 (70%) were male ( Table 1) . The male to female ratio of the respondents was 2.3:1, while the male to female ratio of the total residents in all programs was 1.2:1. The mean age of the residents was 28.3±2.4 years. The residents were distributed across the residency levels: 44 (30.6%) were in R1, 32 (22.2%) were in R2, 26 (18.1%) were in R3, and 42 (29.2%) were in R4.
Sixty-six percent of participating residents indicated previous participation in a DNR discussion with a patient, family, and/or surrogate decision-maker, which lasted 6-10 minutes in nearly one-third (30.8%) of residents surveyed. Many of the participants (37.8%) had discussed the topic of DNR 1-3 times. Of those who participated in a DNR discussion, 60.3% initiated the conversation by asking the family about their overall understanding of the patient's illness. An additional 26% of participants elected to discuss the patient's 
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Dnr orders in western saudi Arabia medical problems when addressing the DNR topic. Eight (5.1%) discussed the DNR status in an outpatient setting.
During DNR discussions, the comfort levels of the survey respondents varied. Half (51.9%) reported they were comfortable (very comfortable or somewhat comfortable) conducting DNR discussions. Additionally, 57% reported a lack of supervision by faculty members or senior residents when discussing DNR. Nevertheless, 68% had previously observed a faculty member discussing DNR with patients. The most common limitation to meaningful DNR discussions was a lack of understanding on the part of the patient, the patient's family, or surrogate followed by inadequate training. A small proportion (12.9%) of participants felt it was not their job to engage in DNR discussions, and time restrictions were a barrier for only 3.2% of them (Table 2) .
Patient status also affected the likelihood that DNR discussions would occur. Only 13.4% of survey respondents discussed DNR status with each patient admitted. In addition, 39% reported readdressing the DNR status when they assumed care for new patients from a colleague. A significant majority (77%) believed they would benefit from formal training in DNR during their residency program (Table 3) , while only 33% had received any actual training (Table 4) .
The residency level of the participants did not significantly affect their reported comfort level with DNR discussions (P=0.33). Fourth-year residents represented 36.1% of the total number of respondents who felt comfortable discussing DNR with patients (Table 5) ; however, the number who reported familiarity with the DNR form in their hospitals was not significant when compared with less experienced residents (33.8%; P=0.056). In contrast, first-year residents represented the majority of respondents (38.3%) who had received a formal education about DNR; however, the difference was not statistically significant (P=0.46).
Discussion
This study showed that most (66%) internal medicine residents in the western region of Saudi Arabia participated in DNR discussions with patients and family or surrogate 
396
Aljohaney and Bawazir decision-makers, whereas in a similar US study, 78% of residents participated in such discussions. 3 We found that 43% of these discussions were observed by faculty members, whereas 26% were observed in the other study. 3 The lack of supervision by senior staff members in most of these discussions may raise concerns about their quality. As in the US study, most of our participants indicated that they initiated DNR discussions by asking the families about their overall understanding of the illness and very few residents felt it was not their job to discuss DNR orders. 3 Compared with other medical discussions, the comfort level and confidence in discussing DNR was reportedly low among physicians and house staff. 8 Similarly, internal medicine residents in Saudi Arabia experienced difficulties with these discussions in particular. 3, 8 However, we noted a few differences. More than half of the residents (51.9%) we surveyed were comfortable with the topic, which is greater than that reported elsewhere. 3, 8 The higher comfort level observed in our study may be explained by the higher percentage of residents who reported having been observed by an attending physician during DNR discussions compared with the US study (43% versus 26%). Interestingly, we did not find significant differences in the respondents' comfort levels addressing DNR across training levels. Therefore, this study does not support the assumption that senior residents are more comfortable addressing DNR orders than less experienced residents, despite having more clinical exposure. Furthermore, senior residents were not significantly more familiar with DNR forms in their institutions (P=0.056). This finding supports the need for specific and focused education concerning the issue of DNR. Nearly half of our participating residents reported discomfort to some degree in discussing DNR orders, although it is unknown whether this is because of the sensitive nature of the subject matter or a perceived lack of competence on the part of the resident. These results are similar to those reported elsewhere. 3, 9, 10 Regardless, the level of comfort and confidence in discussing DNR orders could be greatly improved through formal training. In particular, a lack of understanding and misconceptions about the appropriateness of DNR discussions have been shown to be a significant barrier to productive interactions with patients and their families, as are time constraints and lack of comfort with the subject matter. 11 Therefore, offering residents additional training in this area may provide the confidence required for improved patient/physician communication and trust. First-year residents in our study represented the majority of respondents who had received formal training on the issue of DNR (38.3%). Residency programs should pay specific attention to improve residents' skills in DNR discussions, 
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Dnr orders in western saudi Arabia especially given the fact that most of our residents (77%) expressed willingness and believed they would benefit from additional training in leading DNR discussions. Local teaching efforts, targeted at improved documentation of DNR and cardiopulmonary resuscitation discussions, have been shown to result in significant improvements in both areas over the course of several weeks. 12 In many institutions, medical students are taught communication skills through use of standardized patients. 13 Similar results might be achieved for end-of-life care issues through development of workshops that incorporate use of standardized patients as part of a comprehensive training platform for residents who are faced with DNR issues. Ultimately, this would provide residents with a valuable resource and improve physician comfort levels and patient care.
Physician training toward improved DNR protocols must take into account the significant barriers associated with DNR orders in emergency and end-of-life medical practices. When physician-patient discussions fail to adequately address issues relating to DNR orders or other end-of-life issues, the results are often misunderstandings of patient preferences, and patients will often overestimate the benefits of life-sustaining treatments such as cardiopulmonary resuscitation.
14 Research into the use of DNR orders as an effective clinical decision-making tool will enable physicians to confidently move toward more proactive care and improve policies regarding DNR orders. In particular, improvements to the DNR form, clear guidelines related to clinical decision-making, perceptions about how clinical care is affected, concern regarding "inappropriate" resuscitation, and discussions of DNR decisions may contribute to a better environment for residents and attending physicians to meet the needs of their patients. 15 Physician education programs aimed toward the most promising interventions and decisions about overall treatment plans, including DNR orders, may include structured discussions along with formation of specialist teams to review information presented at the time of patient admission to the hospital. Overall, this may improve the clarity of the goals for clinical outcomes, aid communication among health care professionals, and reduce the risk of harm. In addition, standardized documentation has been shown to improve the frequency and quality of decisions surrounding DNR orders beyond simple patient and clinician education. 16 In the USA, because physicians rarely choose to withhold resuscitation efforts unilaterally, it is increasingly important for the benefits and limitations of resuscitative efforts to be discussed with patients and/or their families or surrogates. 17 This is also the practice in Saudi Arabia, where most physicians advocate a western model of disclosure and patient autonomy. 1 The results presented in this study strengthen the argument for additional education and support in the use of DNR orders for physicians in Saudi Arabia. Furthermore, additional studies on the barriers unique to residents and physicians in Saudi Arabia would provide important insights into the most appropriate tools and training guidelines that should be implemented in medical training programs. For example, a review of physicians' and patients' views in Saudi Arabia versus the USA and Japan showed that patients prefer a family-centered model of care, despite recognition on the part of physicians of the importance of autonomy.
1 Therefore, cultural distinctions may provide important guidelines for establishing the most effective training programs for medical residents in carrying out discussions involving DNR orders.
Our study has several limitations. First, it is based on self-report surveys, which may not always reflect accurate assessments or information. Second, participating residents were restricted to the western region of Saudi Arabia, which may not reflect views at a national level. Nonetheless, this study likely provides an accurate representation of the western region, because all the training centers within the area were represented in the study. Third, while the response rate was relatively low, it was reasonable and almost double that of a similar study conducted in the USA. 3 However, the study does have strength in using a previously validated research tool. 3 Furthermore, there was an equal distribution across training years R1-R4, allowing for assessment over the training period. By meeting these criteria, the study provides a good overview of the perceptions of internal medicine residents and their comfort levels discussing DNR status. In addition, the results report trends similar to those seen in other studies of attitudes and perceptions surrounding DNR orders. 9, 10 This study highlights the need for a structured curriculum to teach skills related to end-of-life issues such as DNR orders to residents in the Saudi Arabian medical system. In addition, many residents participating in this and other studies reported a general lack of confidence in issues relating to end-of-life care. 3, 9, 10 The majority of residents surveyed believed they would benefit from additional training in conducting DNR discussions, an outcome that has been reported by others. 3, 9, 10 
Conclusion
In conclusion, an evidence-based curriculum providing instruction for improving discussions regarding DNR orders would improve physician confidence and effectiveness in caring for critically ill patients. This curriculum may include
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